This study analyzes the evolution of competitive conditions in the Banking industries of fourteen Central and Eastern European (CEE) transition economies using firm-level data. The results of the competition analysis suggest that the banking markets of CEE countries cannot be characterized by the bipolar cases of either perfect competition or monopoly over 1993-2000 except for FYR of Macedonia and Slovakia. That is, banks earned their revenues as if operating under conditions of monopolistic competition in that period. Furthermore, the cross-sectional analysis of competitive structure reveals initially a decreasing trend between 1993 and 1996 and a subsequent increasing trend in competitive conditions after 1996. Large banks in transition countries operate in a relatively more competitive environment compared to small banks, or in other words, competition is lower in local markets compared to national and international markets.
COMPETITION AND CONTESTABILITY IN CENTRAL AND EASTERN EUROPEAN BANKING MARKETS
Central and Eastern European (CEE) countries have gone through significant economic and political transformations during the last decade. As they moved away from state control to a relatively free-market system, these countries launched wide-ranging economic and financial reform programs to stabilize their economies and to establish market forces as performance drivers. 1 Throughout the transition, strengthening and restructuring of the financial sectors, as well as improving the supervision and regulation of banking and financial services, received a strong emphasis to cope with market forces and sustain economic stability and growth. Privatization of state-owned banks and elimination of the restrictions on domestic and foreign market entries increased the number of commercial banks operating in their highly concentrated and inefficient national markets, and changed the competitive conditions in banking profoundly.
The initial efforts of transformation to market economies were reinforced later on by the goal of membership in the European Union (EU). As the process of achieving full integration among its member countries was evolving, the EU initiated an eastward enlargement plan through the inclusion of former socialist countries from Central and Eastern Europe into the union. Such developments are expected to have a substantial influence on the financial and banking systems of CEE countries, with increasingly tighter links to the EU. Even before this phase, widespread deregulation and liberalization, accompanied by technological development and internationalization have significantly changed the competitive structure of European financial services industry.
These new competitive conditions are likely to entice large European financial institutions that are currently operating at relatively low margins to extend their crossborder operations into the potentially more profitable markets of CEE countries.
Based on the above discussion, we wish to review the effects of recent changes in the competitive structure of the CEE banking markets and to measure the current level of market contestability that may have been facilitated by the recent liberalization and deregulation progress. 2 Specifically, we would like to know whether the recent legal and institutional reforms were sufficient to transform the market structure into a more competitive mode or whether there are still some serious obstacles inherited from the earlier system that prevent the realization of competition.
The results of this study will likely have important policy implications since the research focuses on the essential structural and regulatory aspects of banking which enable CEE countries to promote financial stability during the transition period and to create an efficient financial infrastructure centered on future accession to the EU. Since their money and capital markets are still in infancy, the transition countries have primarily bank-based financial systems; banks intermediate large portions of capital flows and household savings, and constitute the primary source of business financing.
These conditions imply that a potential break-down in their banking systems can yield contagion effects to all other sectors of their economies. Indeed, these transformation challenges, give rise to some of the following policy questions: As they open their economies to a greater influence from the western world, how should they manage the transition process by avoiding financial distress and adjust successfully to the expected 2 Although the central focus of the paper is not to evaluate the effects of liberalization and restructuring directly, we do try to measure their possible effects on banking sector contestability in section 4.2.1 where the overall sample is decomposed into sub-periods 1993-96 and 1997-2000; new competitive environment? How should they design and implement the competitive policies, and appropriate supervisory and regulatory framework? Should they enforce market discipline by promoting foreign competition or adapt defensive policies to protect the infant banking industry from competition? These are some of the important policy directions addressed by CEE countries for the successful development of stable, efficient, properly supervised financial systems for both the transitional economic reforms and their preparations for accession to the EU.
The aforementioned policy perspectives, as well as increasing interest in this topic among academics and practitioners alike, motivate our examination of competition and contestability in the CEE transition economies. Given the challenges that the CEE countries face, the empirical results of this study should be timely and helpful for policymakers to better understand how their decisions affect both market conduct and the performance of financial institutions under their supervision. In the present study, we employ the theory and some concepts of the new industrial organization literature for analyzing and measuring the banking competition in fourteen European transition economies. To the best of our knowledge, there are no prior comprehensive empirical analyses of changing competitive conditions in the CEE banking industry published in academic journals. 3 Hence, this study tries to fill this gap and extend previous studies on bank competition to the CEE banking markets using the Panzar-Rosse H-statistic (Panzar and Rosse, 1987) .
3 One of the reviewers correctly has pointed out that several related papers have been presented and widely discussed in congresses, symposia, and seminars, but "have not yet appeared in academic journals." Since we have had no direct access to these related studies and cannot evaluate their contributions, we wish to acknowledge them here as works-in-progress. Thus, we shall make direct references only to peer-reviewed research that has been published in academic journals. Nonetheless, we acknowledge and appreciate the information content in the reviewer's comment.
The rest of the study is organized as follows. Section 1 sets the stage for our analysis by reviewing briefly the recent history of banking reforms in Central and Eastern Europe. Section 2 summarizes the previous studies and methods employed to test competition in the banking literature. Section 3 presents our model, the testable hypotheses, and the data used to assess competitive conduct in CEE banking markets.
Section 4 discusses the empirical results. Finally, section 5 presents the conclusions and outlines suggestions for future research.
Banking in Central and Eastern Europe
Until the social and economic transformation reforms in late 1980s, a socialist banking system was in effect in CEE countries. At the center of this structure was a monobank that performed the simultaneous roles of central bank and commercial bank.
The monobank was in charge of issuing currency, managing the payments system among enterprises, providing savings deposit facilities to households, making loans to enterprises and covering the deficits of the State budget. These monobanks, however, had neither expertise nor control over the process of assessing and managing risk and return, and/or the granting of loans, since lending decisions were then made centrally by the state, which typically allocated funds based on political priorities rather than efficiency and profitability considerations.
The restructuring of the banking system in CEE economies started in the late 1980s after the collapse of their Communist regimes. Hungary and Poland took the lead in establishing independent central banks, followed by the three Baltic States (Estonia, Latvia, and Lithuania) and the Czech and Slovak Republics. The monobank system was transformed into a two-tier banking system by breaking up the monobank into a central bank and a number of commercial banks in each country by new regulatory frameworks.
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New commercial banks were allowed to engage in a wide range of banking activities, usually specializing in sectors, with increased roles in management and credit allocation.
However, these artificially established banks inherited many problems from central planning that plagued the banking system: capital inadequacy, non-performing loans to State Owned Enterprises (SOEs), non-diversified loan portfolios and clientele, inexperienced management and personnel, underdeveloped branch networks, and other related problems.
During the initial transition, restrictions on the establishment of new banks were relaxed and some governments also encouraged the establishment of new banks as a way of enhancing competition. This period was characterized by a growing number of commercial banks and efforts to strengthen the two-tier system. Governments accelerated the restructuring efforts with the introduction of schemes for revamping their banking systems. 5 While restructuring their banking systems, many of these CEE countries experienced severe banking crises due both to corporate distress and the absence of effective regulatory and legal structures. 6 The lack of effective corporate governance and payments discipline exacerbated the problems. The bank administrators and managerial personnel lacked the knowledge and experience of banking procedures, as well as the technology practiced in market economies; additionally the customers were not 4 Some of the assets of the Monobank were transferred to newly established commercial banks without cleansing the non-performing loans and many of these banks were technically insolvent from the date of their establishment. 5 For example, Hungary has adopted the Anglo-Saxon model of separation between the commercial and investment banking functions, while the Czech Republic, Poland, Bulgaria, and Romania have followed the German-Japanese models of universal banking (Thorne 1993) . 6 Space limitations prevent us here from dwelling on the details and dates of these crises for each of the countries. For more details, the reader is referred to (Caprio and Klingebiel, 2002). accustomed to the new banking practices. Thus, the banking sectors did not have sufficient flexibility to operate adequately or competitively in a market economy.
Commercial banks experienced dramatic deteriorations on their balance sheets due to substantial amounts of non-performing assets, capital inadequacy, and currency devaluations. However, after enacting and implementing the new prudential regulations to stabilize the banking system, and bailing out of bad loans by governments, banks experienced significant balance sheet restructuring and improvements in asset quality.
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Despite the problems experienced in the early years of transition, the CEE governments appeared determined to develop competitive and efficient financial systems based on market forces for the conversion from central planning to market economies and for fulfilling the obligations for future EU integration. CEE governments initiated largescale privatization programs that substantially diminished the state ownership in banking during the mid-1990s. The main motive behind privatization of state-owned banks was the desire to enhance competition and efficiency in the banking sector through increased foreign and domestic participation. Banking crises that affected the region during this period have basically accelerated the privatization process and thus, foreign participation.
By the end of the decade, the average share of foreign ownership in terms of both total assets and capital exceeded 60 percent. Despite the large-scale privatization and more 7 According to various asset quality proxies in 1999, except for the Czech Republic and Bulgaria, banking sectors in CEE countries seem to have attained a viable level of asset quality. But we should note that these asset quality ratios are not quite comparable to those in Western European countries where a ratio of nonperforming loans to gross loans of more than 5% is considered as a serious problem for a given bank.
liberal public policy towards the elimination of entry barriers, however, the banking sector remained highly concentrated throughout the sample period.
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During the course of transition, the CEE countries have shown significant progress in integrating with the developed economies of the EU. Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, the Slovak Republic,
and Slovenia are negotiating their potential accession to the EU. In order to strengthen their financial systems they are trying to increase the transparency of their economic policymaking and financial institutions, by adopting internationally accepted standards.
Theory and Literature Review

Major Approaches to Competitive Behavior
In the literature, two "structural" approaches for assessing competition are the "Structure-Conduct-Performance Hypothesis" (SCP) and the "Efficient Structure
Hypothesis" (ESH). The SCP hypothesis attempts to infer the degree of competition in an industry from its structural features (Bain, 1951) . Basically, the SCP implies that concentration in the banking industry can generate market power, allowing banks to earn 8 For example, the 3-Bank concentration ratio (CR3) in our pooled sample went down from 80.5 % in 1993 to 59% in 1997, and subsequently rose to 65% in 1999 for the region. Nevertheless, the largest three banks in Estonia, Lithuania, and Yugoslavia held more than 90% of the assets in the banking industry in 1999.
Over the sample period, on average, Russia had the lowest CR3 ratio of about 49%, followed by Poland and Hungary with CR3 ratio of about 52 %.
monopolistic profits by offering lower deposit rates and charging higher loan rates. 9 The policy implication of these findings is that governments should monitor keenly bank mergers and acquisitions and enforce strictly antitrust policies. ESH, on the other hand, suggests that the positive relationship profitability and market concentration is not a consequence of market power but of the greater efficiency of firms with larger market share (Demsetz, 1973) . In other words, the superior performance of the market leaders (due to firm specific factors such as technological or managerial skills) endogenously determines the market structure, implying that higher efficiency produces both higher concentration and greater profitability. Based on these arguments bank efficiency serves as the leading force in market concentration.
"Non-structural models" do not infer the competitive conduct of banks through the analysis of market structure, but rather recognize that banks behave differently depending on the market structure in which they operate. Under this framework, the "Contestable Markets Theory" (CMT), first developed by Baumol (1982) , stresses that a concentrated industry can behave competitively if the barriers for new entrants to the market are nonexistent or low. CMT assumes that firms can enter or leave rapidly any market without losing their capital and that potential competitors have the same cost function as incumbent firms. Baumol emphasizes that incumbent firms are always vulnerable to hit-and-run entry when they try to exercise their potential market power.
These features of contestable markets imply that a concentrated banking market can be effectively competitive even if it is dominated by a handful of large banks. Therefore, policymakers should be relatively less concerned about the market dominance of some 9 Proponents of this view use the frequently observed positive statistical relationship between banking market concentration and bank profitability to justify their arguments.
types of financial intermediaries in a country's financial system, if the financial markets are contestable. Based on these arguments, deregulation and liberalization will likely make the banking industry more contestable or open to competition. In order to test for contestability, previous research has employed the competition model proposed by Panzar and Rosse (1987) or the so-called "H statistic".
Panzar-Rosse (PR) Methodology and Empirical Literature
The PR approach relies on the premise that banks will employ different pricing strategies in response to changes in input costs depending on the market structure in which they operate. Hence, whether a bank operates in a competitive market or exercises some monopoly power can be inferred from an analysis of that bank's revenue as it responds to changing input prices. In order to measure the competitive structure of the industry, PR established a so-called "H statistic"; this is estimated as the sum of the elasticities of the reduced form (equilibrium) revenues with respect to input prices. More specifically, the H statistic measures the percentage change in a bank's equilibrium revenues caused by one percent change in all of the bank's input prices.
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The economic interpretation of the H statistic is as follows. If the market in which banks operate is characterized as monopoly then H statistic is less than or equal to zero. This is due to the economic intuition that a monopolist's revenue will respond in the opposite direction to a change in input prices, as a one percent increase in input prices leads to a one percent increase in marginal costs, thus reducing equilibrium output and revenue. PR further show that the H statistic is also negative when the structure is a conjectural variations short-run oligopoly.
The H statistic is equal to one when the market structure is characterized as perfectly competitive; under this condition, a proportional shift in all input prices will increase both marginal and average costs by the same proportion, without changing the equilibrium output of banks. In order to survive the competition, banks will be forced to increase prices until they cover the increased costs. During this adjustment process, the inefficient banks might be acquired by efficient ones or be eventually driven out of the market by competition. The reduction in the number of banks in the industry will increase the demand faced by each incumbent bank, thereby leading to a rise in the output price and revenue by the same amount as costs. Shaffer (1982) shows that the H statistic is also unity for a natural monopoly operating in a perfectly contestable market and also for a sales-maximizing firm that is subject to breakeven constraints.
As the third case, PR distinguish the situation of monopolistic competition, in which, although banks behave like monopolists, the market entry or exit of other banks with imperfect rival products makes them always generate precisely zero profits. In this case the H statistic will lie between zero and unity, as revenues will increase less than proportionally to changes in input prices. Since H statistic is a decreasing function of the perceived demand elasticity, in the literature, a higher H statistic is sometimes interpreted as an indicator of a higher degree of competitiveness. Different interpretations of the Hstatistic, which are discussed in Shaffer (1982 Shaffer ( ,1983 , Nathan and Neave (1989) , and Molyneux et al. (1994) , are summarized in Table 1 .
An important advantage of PR model is that, it does not require output price and quantity data, which are not readily available most of the time or which are costly to obtain. Since reduced-form revenue equations can be estimated without estimating the structural equations, the data availability issue (especially for the supply side) becomes less of a concern. Furthermore the need for correcting for the quality disappears since output prices are not involved. Another benefit of the model is that it can incorporate bank-specific factors in the production function by using firm-level data. It also allows to examine the differences among banks arising from type (e.g. commercial vs. savings),
size (large vs. small), ownership (domestic vs. foreign, or state vs. private) etc. Applying the PR method to banking requires treating banks as single-product firms that produce loans and other earning assets using deposits and other funding as input variables in the production function. This approach also assumes that (except for the monopoly case) the test is undertaken on observations that are in long-run equilibrium, and that banks are profit maximizing firms with conventional demand and cost structures. Table 2 summarizes the previous studies that have examined the competitive structure of the banking industry in various countries by using H-statistic. Shaffer (1982) applied the PR methodology to a cross-section of banking firms in New York in 1979, and found that competitive conduct of banks cannot be characterized as monopolistic or perfectly competitive in the long run. Similarly, Nathan and Neave (1989) also rejected the hypothesis of monopoly and perfect competition for Canadian banks, trust companies and mortgage companies over the period 1983 -1984 . Molyneux et al. (1994 Molyneux et al. (1996) examined the competitive conduct of Japanese commercial banks and found monopoly for 1986 and monopolistic competition for 1988. Coccorese (1998) and Hondroyiannis et al. (1999) found monopolistic competition for Italian and Greek banking sectors. In a more recent study, De Bandt and Davis (2000) reported monopolistic competition for large banks and monopoly for small banks for Germany and France, and monopolistic competition for small and large banks in Italy over the period 1992-1996. Bikker and
Groeneveld (2000) found monopolistic competition of varying degrees for EU countries for the period of 1989 to 1996. Finally, in a more comprehensive study, Bikker and Haaf (2002) examined competitive conduct of banks in 23 developed countries over the time period 1988-1999. They reported that, in general, the banking markets of industrialized countries could be characterized by monopolistic competition. However, they could not reject the case of monopoly for the samples of small banks in Australia and Greece, and perfect competition for large banks in several countries.
Empirical Model, Testable Hypotheses and Database
Empirical Model
We are interested in evaluating the effects of recent changes in competitive structure of the CEE banking industry and in showing how close is such banking industry to the state of high competition envisioned by recent legal and institutional reforms. We should, however, note that, although banks can somehow differentiate themselves through specialization in certain areas and through the provision of new services, the PR approach can not capture the degree of competition in each division of banking markets separately; it is basically a means of estimating the overall competitive conduct in a given banking system. In order to apply the PR methodology to the banking industry we follow the previous studies and adopt the "intermediation approach" to bank modeling where the financial intermediation role of a bank is emphasized. 11 It also reflects the realities of banking in the CEE countries, as they attempt to cross the threshold to modern banking.
We estimate the following bank revenue equation in which revenue is explained by factor prices and other bank-specific variables that affect long-run equilibrium bank revenues for CEE countries for the years 1993 through 2000.
ln (REV it ) = h 1 ln(PF it ) + h 2 ln(PL it ) + h 3 ln(PK it ) + β 1 ln(TA it ) + β 2 ln(EQTY it )
for t=1,…..,T where T is the number of periods observed, and i=1,….. ,I, where I is the total number of banks and ln is the natural logarithm. The dependent variable (REV) is the ratio of total interest revenue (or total revenue) to total assets. The model posits that banks use three input factors-namely, deposits, labor, and physical capital. Variables PF, PL and PK are the unit prices of these inputs or reasonable proxies: (PF) the ratio of 11 Two empirical approaches to modeling bank output are the "intermediation" and the "production" approaches. The intermediation approach treats banks as financial intermediaries that create output only in terms of their assets, using their liabilities, labor and capital. Deposits are treated as inputs that are intermediated into banks' outputs (loans and investments) and interest on deposits is a component of total cost, together with labor and capital costs. The production approach, views banks as firms that use capital and labor to produce loans and deposits. Since deposits are considered as output, the interest expense on deposits is not included in the costs. For further discussion of these approaches, see Berger et al. (1987) interest expenses to deposits and other liabilities, (PL) the ratio of personnel expenses to total assets, and (PK) the ratio of non-interest expenses to fixed assets. 12 A number of control variables, included to account for size, risk, and deposit mix differences, are similar to those used in previous studies. These factors are total assets (TA), financial capital (EQTY), net loans (LOAN), and interbank deposits (IBDP). To take the countryspecific characteristics into account, country dummy variables were also added in the pooled sample estimations.
The 3-input factor model with total interest revenue (INTREV) as the dependent variable will be referred to as Model (1a) and the model with total revenue (TOTREV) as the dependent variable will be referred to as Model (1b). The definitions of the dependent and explanatory variables for the model as well as their descriptive statistics for the overall sample are presented in Table 3 . Under the PR framework, the H statistic is equal to the sum of the elasticities of the revenue with respect to the three input prices:
For almost all the banks in Bulgaria and Yugoslavia and for several banks in other CEE countries, BankScope data do not provide personnel expense figures as a separate cost item. To rectify this problem and also for robustness check a second model is specified, as shown in Equation (3), where the sum of personnel expense and capital expense variables are combined into the total overhead expense variable.
12 Ideally, the ratio of personnel expense to the number of full time employees would be a better proxy for labor cost. Due to the unavailability of data on the number of employees we cannot employ the ratio of personnel expenses to number of workers as unit price for labor. Using the ratio of personnel expense to total assets as labor cost is a common approach in studies that employ BankScope data. [Molyneux et al. (1994) , Bikker and Groeneveld (1999) 
where PO is the ratio of overhead expenses to total assets and the other variables are the same as those in Equation (1). This 2-input factor model with total interest revenue (INTREV) as the dependent variable will be referred to as Model (2a) and the model with total revenue (TOTREV) as the dependent variable will be referred to as Model (2b). The H-statistic by Model 2 is thus given by the sum of the two input elasticities:
The conventional wisdom about the banking market structure of CEE countries is that several large, old banks dominate the markets and the degree of concentration is relatively high. Monopolistic competition is a priori the most plausible structure for the banking industry since it recognizes that banks can differentiate themselves through specialization, service quality, and advertising although their business is fairly homogenous. The testable hypothesis for monopolistic competition is:
where H ≤ 0 is monopoly and H=1 is perfect competition. as the dependent variable will be referred to as Model Fixed-1 and the fixed-effects model with total revenue (TOTREV) as the dependent variable will be referred to as Model Fixed-2.
Discussion of the Variables
Prior studies on market structure have developed different specifications in order to apply the PR methodology to the banking industry. For example, Molyneux et al. (1994) and Bikker and Groeneveld (2000) have used the log ratio of interest revenue to total assets as the dependent variable, while Shaffer (1982) , Nathan and Neave (1989) , Vesala (1995) , Coccorese (1998), and De Band and Davis (2000) have used the logarithm of interest revenues for the same purpose.
In this study two different dependent variables are specified: INTREV as the ratio of total interest revenue to total assets in Models (1a) and (2a), and TOTREV as the ratio of total (gross) operating revenue to total assets in Models (1b) and (2b). The first specification (in which the dependent variable is only the interest part of the total revenue) is consistent with the approach that financial intermediation constitutes the core business in CEE commercial banking. Although interest revenues still generate the principal source of banks' earnings, recent studies on banking activities report an increasing share of non-interest income from fee-based products and services and off balance sheet credit substitutes in total revenues. Given the increased level of competition in financial markets, this can be explained partly by the desire of financial services firms to expand their revenue generating sources without altering their risk and thus their capital structures, materially. For this reason, it will be appropriate to include total revenues in the model in addition to interest revenues.
Other control variables are included in the Model to account for differences in bank-specific risk, size, and deposit structure of banks, and they are similar to those utilized in previous studies. The two different risk variables employed are the log ratio of equity to total assets (EQTY) and the log ratio of loans to total assets (LOAN). The size variable, log of total assets (TA), is used as a proxy for economies or diseconomies of scale, given the wide range of bank asset sizes in the CEE banking systems. The ratio of Interbank deposits to customer and short-term funding (IBDP) accounts for differences in the deposit mix.
Loans generally represent the biggest portion of earning assets and also convey information about bank's risk preference. We expect a positive coefficient for the LOAN variable since more interest revenue is generated with increasing levels of loans. Equity to asset ratio is included to capture the effect of different risk levels among banks, with better capitalization ratios indicating lower risk levels. Lower capitalization ratios may imply a more aggressive approach in lending with expectation of higher revenues.
Therefore, the expected sign on the coefficient for capital ratio is negative. The size variable (TA) accounts for cost differences related to banks size and also controls for greater portfolio and loan diversification associated with larger banks. An important implication of asset diversification is less risk and hence a lower required rate of return.
We do not know the ex-ante effect of size differentials in assets among banks on revenue generating process, and therefore we do not have any expectation on the sign of the coefficient for the size variable. The Interbank deposit ratio (IBDP) variable is included in the analysis because interbank deposits imply higher interest costs relative to customer deposits and thus constitute a more expensive source of funds than other deposits. We expect the coefficient on this variable to be negative.
Database and Sample Selection
In order to be able to perform reliable econometric analyses on bank competition the first requirement is to have sufficiently large sample of healthy banks for which Table 4 presents the number of banks in the sample descriptive statistics of bank characteristics under study for each country for 1999. All data are reported in US$ as the reference currency and adjusted for inflation. Differences in the average bank size are substantial. The average Czech bank has more assets ($2.08 billion in 1999) than does the average bank in other CEE countries, followed by Polish and Hungarian banks. However, the average Polish bank has generated more loans than the average bank in other countries, followed by Czech and Estonian banks. On average, banks in the Czech Republic and Poland have the highest equity capital on their balance sheets, followed by Hungarian banks.
Empirical Results
Competitive Structure Tests
Compared to previous studies on bank competition that generally report crosssectional results for a single country, this study has analyzed the available data in several dimensions. The econometric model with 4 different specifications and 2 different estimation techniques was run on a pooled data set of the fourteen CEE countries to obtain a general picture of the competitive structure of economies in transition over the sample period. Table 5 reports the results of these estimations. For the overall sample, models were estimated for three different time horizons-1993-2000, 1993-1996, and 1997-2000. 14 Panel A of Table 6 lists the results over these three time horizons. In order to account for geographical scope of banking services, we also defined two sub-markets based on asset size, (large and small banks with total assets above and below the median asset size in the sample) and estimated their H-statistics. Estimation results for large and small banks are presented in Panel B of Table 6 . We also looked at the trend of changes in competitive conditions by running the regressions on cross-sectional data for each year. These results are reported in Panel C. Finally, we computed the competition index for individual countries over the sample period. These estimates are sumarized in Table7.
Estimation for the Overall Sample
In this section, the econometric model is applied to a pooled sample of CEE banks to evaluate the competitive structure, assuming that banking markets of individual countries in the region possess comparable characteristics and therefore the region can be considered as a single market. Table 5 Although the coefficients on the bank specific factors are of secondary interest to competitive analysis, they are reported for the overall sample along with H statistics in Table 5 . Note that, the sign on the size coefficient (LNTA) is positive and significant for most of the cases, suggesting that size differentials in assets among banks lead to higher interest revenues per dollar of assets for the larger banks. In other terms, larger banks seem to be more efficient in revenue generating process compared to smaller banks. The positive sign on the coefficient for the loans-to-assets variable (LNLOAN) implies higher interest revenue per dollar of assets for banks with a higher proportion of loans on their portfolio. This is, of course, consistent with the expectations that higher level of loans will generate higher interest income. The risk coefficient, LNEQTY, is also significant and has the expected negative sign, indicating that banks with lower proportion of equity capital (riskier banks) are able to generate higher income per dollar of their assets.
Another significant variable with negative coefficient is the deposit mix (IBDP), and it suggests that banks, which obtain a higher proportion of their funds from retail (deposit) markets, are able to generate higher interest revenues per dollar of their assets compared to those banks that rely heavily on interbank funds. This is consistent with the notion that higher shares of "core deposits" in total funds imply the degree of retail operations where banks confront relatively less competition.
The signs on the coefficients for the price of funds proxy (LNPF) and the price of labor proxy (LNPL) are always highly statistically significant and positive in all cases, as expected. The price of funds input provides the highest contribution to the explanation of bank revenues (thus to H-statistic), followed by the price of labor. The coefficient of price of capital proxy is also positive and significant in most of the cases, and provides the least contribution to the H-statistic. In general, both models yield similar results and the explanatory power of the models is satisfactory. The country dummies also contribute significantly to the explanation of dependent variable.
As for the competitive structure tests, we note the following results. For the OLS estimations, models with interest revenue as the dependent variable generally yield higher H-statistics. Furthermore, competition coefficients found by fixed-effects estimation techniques are relatively lower than those from OLS estimations. For the overall sample (Table 5) According to Table 6 , the estimates of market power coefficient (Model 1a) over the two sub-periods, 1993-1996, and 1997-2000 although the competitive conduct must still be characterized as monopolistic competition.
According to both models, the H-statistics for large banks are significantly higher than those for smaller banks. Therefore, we can say that large banks in transition countries operate in a relatively more competitive environment compared to small banks, or, in other words, competition is lower in local markets compared to national and international markets. These results are not surprising, since we expect that larger banks with international operations would confront higher competitive pressures from other Universal European banks.
Overall, the results are consistent with the expectation that liberalization and deregulation of financial markets during the process of transition from command-based to market-based systems have increased the competitive conditions in CEE banking markets. This conjecture becomes noticeable especially after 1996 when transition countries had gone through a substantial privatization, experienced significant foreign bank participation in their markets due to a relatively more liberal financial structure, and adopted new regulations in order to comply with European banking standards before 15 The F statistic for testing the differences in the H-values between the two sub-periods is significant at the one percent level, although test results are not explicitly reported to save space.
joining the European Union. This is, indeed the period when most of the structural reforms in the banking sectors had been fully absorbed and accommodated by the CEE countries.
Estimation for the Individual Countries
Observing the structural differences suggested by significant country dummies estimated in the full sample analysis also calls for the evaluation of competitive conditions at the country level. Table 7 According to the above findings, we reject the monopoly and perfect competition hypotheses for individual countries (except for FYR of Macedonia and Slovakia) and conclude that banks in these countries seem to earn their revenues as if under the conditions of monopolistic competition. The results suggest that the highly concentrated banking markets of transition economies do not seem to lead to anti-competitive conduct as suggested by the traditional SCP hypothesis, since the current analyses consistently reject the existence of collusive behavior. These results seem to be compatible with contestable markets theory (CMT), if we can assume that incumbent banks set their prices close to the competitive level because of potential competition; otherwise higher prices will attract potential entrants with hit-and-run strategies. These results are also consistent with the expectation that liberalization and deregulation of CEE financial markets have increased the competitive conditions in CEE banking markets.
Equilibrium Tests
As noted earlier, the PR approach assumes that banks operate in their long-run equilibrium phases, thus implying that their returns should not be statistically correlated with input prices. Previous studies tested the accuracy of this assumption by estimating the elasticity of bank returns to changes in input prices. For the long-run equilibrium test, we follow the extant literature by running the original regression model in Equation (3) with return on assets being the new dependent variable. As suggested by Molyneux et al. (1994) , under this specification a value of H = 0 would indicate an equilibrium in the banking markets under investigation.
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We perform the long-run equilibrium tests for individual years and sample period for the pooled data, and also for individual countries over the sample period. 17 The Wald test is used to test the H=0 hypothesis. The models were estimated using OLS where the standard errors were calculated using White's (1980) correction for heteroscedasticity.
The F-statistic for testing hypothesis H=0 indicates that the null hypothesis can only be 16 The direction of bias caused by the disequilibrium in the sample is always toward a spurious appearance of market power. In general, if the results indicate a certain form of competitive conduct, we can be relatively sure that the monopolistic behavior is not exercised. If the sample does not indicate long-run equilibrium, H≤ 0 no longer proves monopoly, but H>0 still rejects monopoly or conjectural variation short-run oligopoly (Shaffer, 1982 (Shaffer, , 1983 . 17 We do not report the results of the long-run equilibrium tests to save space but they are available from authors upon request.
rejected for the year 1997 at any conventional significance levels. The same analyses are also performed for individual countries over the sample period. The results rejected the existence of equilibrium for Croatia, FYR Macedonia, Slovakia, and the Russian Federation at the 5 percent significance level. Overall, the results reveal the existence of long-run equilibrium of the data for the majority of regressions, thus, implying that the PR methodology can be used constructively to estimate market contestability.
Policy Implications
In summarizing the specific results of this study, we would also like to make the following remarks regarding the policy questions raised in the introductory section. First of all, CEE countries deserve to be given special attention and enough credit for their achievements in building market-oriented banking systems from almost scratch in such a short time period. Despite the considerable disparities among their progress of achievement, in less than a decade they have passed the threshold point of market economy that made them part of the free world--a progress that took several decades to achieve for the developed western countries.
Broadly speaking, they were rather successful in certain areas of structural reforms such as effective design and implementation of the privatization process, competitive policies, and prudential regulatory framework. With regard to privatization and foreign bank participation, in many of these countries the private sector currently holds more than 70 percent of the assets in banking-a figure which is quite comparable to that of many western economies--and more than half of the assets in the CEE banking industry are owned by foreign institutions. The results of the current study suggest that CEE countries increased their competitiveness with large scale privatization and foreign participation in their banking systems. It is expected that CEE banks will continue to respond to increased competition by extending the scope of professional services beyond traditional markets, generating other revenue sources by offering new services and products, focusing on non-interest income-generating activities, reducing excess capacity through mergers and/or branch closures, and upgrading their operations through new technology.
Building strong institutions and effective governance was, and will be, the key element throughout the ongoing transition process, which requires market-oriented financial structures. Therefore, it is essential to establish a prudentially-regulated entry policy and careful supervision for both domestic and foreign participation in managing the transition process by avoiding financial distress which is likely to be caused by Agreements between EU and CEE candidate countries, openness to foreign participation is also a necessary condition to meet the criteria dictated by the Second Banking
Directive that enable any EU member bank to operate freely in other member countries' banking markets.
As the empirical results indicate, the CEE economies have brought their "bankbased" financial systems to the relatively high state of contestability that is somewhat comparable to that of the small economies of western Europe. All regulatory reforms and restructuring achieved nearly the desired results and made banking more competitive. As conditions in CEE markets improve, it is expected that commercial banks will engage in non-traditional activities, thus enhancing their non-interest income sources. These activities will, in turn, further enhance market contestability.
Summary and Conclusions
Our study examines the competitive conditions in fourteen Central and Eastern
European countries' banking industry, while explicitly controlling for the bank specific factors such as risk, size, and deposit mix for the period 1993-2000. For the transition countries, this period corresponds to an era characterized by substantial reforms to restructure their planned economies into market-based economies, and to liberalize and deregulate sufficiently their financial systems in order to integrate economically with the advanced western world. The basis for the evaluation of competitive conditions is the extant oligopoly theory in the new industrial organization literature, specifically, the competition model developed by Panzar and Rosse (1987) .
We find that size differentials in assets among CEE banks lead to higher interest revenues for the larger banks. Higher interest revenue per dollar of assets for banks is associated with a higher proportion of loans on their portfolio. Results also suggest that banks, which obtain a higher proportion of their funds from retail (deposit) markets, are able to generate higher interest revenues per dollar of their assets. Finally, riskier banks are found to be able to generate higher income per dollar of their assets.
The results of the competition analysis suggest that the banking markets of CEE competitive environment compared to small banks, or in other words, competition is lower in local markets compared to national and international markets. Finally, the crosssectional analysis of competitive structure shows initially a decreasing trend between 1993 and 1996 and a subsequent increasing trend in competitive conditions after 1996, revealing the inevitable impact of liberalization on competitive conditions. As an overall conclusion, for the region and individual countries under investigation, the banking market structure can be characterized as monopolistic competition. This conclusion holds under a variety of specifications controlling for bank-size, risk and various deposit composition characteristics, and a number of estimation techniques.
Our findings are consistent with previous research on bank competition that generally report varying degrees of monopolistic competition. The results do not support the notion that high concentration in CEE banking markets will result in monopoly rents as suggested by SCP hypothesis. These results seem to be compatible with contestable markets theory, if one can assume that incumbent firms set their prices close to the competitive level because of potential competition; otherwise higher prices will attract potential entrants with hit-and-run strategies. However, we should also note that the period under investigation corresponds to early years of the ongoing transition from central planning when these countries were lacking many market-supportive institutions essential for efficient financial markets. Therefore, the results of this study should be interpreted with the necessary scholarly scrutiny.
The growth of research and knowledge about the process of political, social, and economic transition from command economies to market economies has been substantial over the recent years. We believe that this infant area will continue to receive a great deal Large and small banks are determined by total assets above and below the median asset size in the sample. The Wald test is used to test the H=0 and H=1 hypothesis. Both hypotheses were rejected at the 5 percent level for all of the estimations. 
